New optical Hubble Space Telescope (HST), Spitzer Space Telescope, and XMM observations of the luminous infrared galaxy (LIRG) NGC 2623 are presented. This galaxy was observed as part of the Great Observatories All-sky LIRG Survey (GOALS). The prominent 3.2 kpc southern extension to the nucleus has been resolved by HST observations into ∼100 star clusters, making it one of the richest off-nuclear concentrations of bright clusters observed in GOALS. The clusters have to Ϫ12.6 mag, which is within the magnitude range of M ∼ Ϫ6.6
star formation and an AGN embedded behind dust within the inner kiloparsec of the system. If the infrared luminosity is primarily reprocessed starlight, the off-nuclear starburst accounts for !1% of the present star formation in NGC 2623. Subject headings: galaxies: active -galaxies: individual (NGC 2623) -galaxies: interactionsinfrared: galaxies 1. INTRODUCTION Luminous infrared galaxy [LIRG; L IR (8-1000 mm) ≥ 10 11 L , ] mergers are dynamically evolving galaxies that exhibit complex structure and harbor both obscured and unobscured starbursts and AGNs. As such, high-resolution observations that sample as much of the electromagnetic spectrum as possible are required to identify and reconstruct the distribution and luminosity of star-formation and AGN-related phenomena, as well as to probe the connection between merger state and the observed activity.
The present generation of space-based telescopes have the resolution, sensitivity, and collective wavelength coverage to make such studies a reality. As a first step toward a much larger multiwavelength study of LIRGs (i.e., the Great Observatories All-sky LIRG Survey, or GOALS), the present Letter focuses on NGC 2623 (p Arp 243, VV 079). The galaxy has an infrared (IR) luminosity of L and a star-11 L p 3.3 # 10 IR , Scoville 1999). Lack of strong Hb l4861 emission has hindered an accurate assessment of its optical emission line classification (e.g., Kim et al. 1995; Veilleux et al. 1995) . Ground-based optical and near-IR images of the galaxy show it to be a prototypical, advanced merger-twin tidal tails extending from a single nucleus (e.g., Sanders et al. 2003; C. M. Ishida et al., in preparation Armus et al. (in preparation) , respectively. The GALEX far-and near-ultraviolet (UV) data are archival and were first published in a GALEX atlas of nearby galaxies (Gil de Paz et al. 2007) ; the data set was reduced using the standard GALEX pipeline. Finally, XMM (EPIC pn) and archival Chandra X-ray data, the latter first published by Maiolino et al. (2003) , were retrieved and analyzed. For the Chandra and XMM data, the integration times were 19.8 and 5 ks, respectively. Figure 1 shows example images of the nuclear region of NGC 2623. The galaxy as a whole consists of northern and southern tidal tails, approximately 20-25 kpc in length, which extend from the nucleus in northeastern and southwestern arcs, respectively. A network of dust lanes, most prominent in the northern tail, continues along the position angle of the tidal tails into the high surface brightness nebular region of the nucleus. Bright, unresolved knots are distributed throughout the nuclear region; fainter knots are visible along the full length of both tails.
The most prominent feature in the HST images of NGC 2623 is a concentration of ∼100 unresolved (i.e., Շ50 pc) knots embedded in a fan-shaped nebulosity which extends ∼6 kpc to the southeast from the base of the southern tidal tail (Fig. 1g ). These knots have not been observed in prior ground-based images of the galaxy due to insufficient resolution of the observations (Rothberg & Joseph 2004; C. M. Ishida et al., in preparation) . In addition, these knots are not resolved in the GALEX or Spitzer Space Telescope data; however, the fan-shaped nebulosity is visible in the far-UV and near-UV GALEX images (e.g., Fig. 1b ), and in the 3.6 and 4.5 mm IRAC images (e.g., Fig. 1e ).
The nuclear emission is resolved in the GALEX, HST, and shorter wavelength Spitzer IRAC images. At 8.0 mm and beyond, the bulk of the nuclear emission is concentrated in an unresolved core (Fig. 1f ). The emission is unresolved in the longer (MIPS) wavelength Spitzer images, and the centroids are spatially aligned with the 8.0 mm core. The nuclear far-UV emission is offset from the 8.0 mm core and emanates primarily from the western half of the nucleus. Figure 1h shows 1.49 GHz and 8.4 GHz VLA images at 1.5Љ and 0.25Љ resolution, respectively (Condon et al. 1990 (Condon et al. , 1991 . The 8.4 GHz emission is resolved and spatially aligned with the 8.0 mm core. The X-ray emission observed with Chandra is compact; the image in the 2-7 keV band is nearly pointlike and its centroid coincides with the 8.0 mm core, while the soft band (0.4-2 keV) emission is resolved with the faint emission extending to 8Љ from the nucleus. The 0.5-10 keV (up to 8 keV in the Chandra data) spectrum is hard (Fig. 2a) ; the photon index over this energy range is , but the data show some G ∼ 0.8 excess around 1 keV, characteristic of thermal emission of K with contributions from Fe L emission lines. A 7 T ∼ 10 similar G is derived with the XMM data. Maiolino et al. (2003) decomposed the Chandra spectrum into two components, deriving an absorbed and a 2-10 keV luminosity ∼8 G ∼ Ϫ0.3 # 10 42 ergs s (with an H i column density of 110 24 cm ).
Ϫ1 Ϫ2
Given the XMM data quality, no attempt is made here to derive spectral parameters of a two-component fit. Regardless, the relevant fact is that the 2-10 keV Chandra and XMM spectra are extremely hard. The observed Chandra and XMM fluxes (and corresponding luminosities) are ergs cm detected in the IRS spectrum (Fig. 2b) 
Ϫ2
Accurate photometric measurements of the unresolved knots in the HST images require the removal of the nonuniform background of the underlying galaxy. Thus, the underlying galaxy was fit using the program Source Extractor (Bertin & Arnouts 1996) with a background mesh of 9 pixels # 9 pixels. Once the background was removed, photometry of the knots was extracted using a modified version of the IDL routine APER (see F. Modica et al., in preparation).
DISCUSSION
As is apparent in the HST and GALEX images of NGC 2623, the galaxy has clear evidence of recent star formation. In the high-resolution HST images, the star formation that is most apparent is occurring in the largest and brightest of the asymmetries observed around the nucleus. While it is difficult to precisely determine the origin of this cluster-rich region without detailed modeling and kinematic data, two possibilities are that (1) it is part of a loop of material associated with the northern tidal tail (e.g., see Hibbard & Mihos 1995) , or (2) it is nuclear tidal debris created during one of the final passages of the progenitor nuclei prior to their coalescence (Mihos & Hernquist 1996) . Both scenarios can result in low velocity dispersions and thus Jeans instabilities that trigger star formation. In model 1, the inner loop of the tail is stretched via tides induced by the merger nucleus. In model 2, the leading edge of the region, which has overshot the nucleus during a close passage, is beginning its nuclear infall as the outer edge continues to move outward.
The star clusters within the off-nuclear region have absolute F555W magnitudes ( to Ϫ12.6 mag) within the M p Ϫ6.6 F555W range for clusters observed in the much closer and less luminous Antennae galaxy (NGC 4038/39; Whitmore et al. 1999 ).
In addition, ∼7% of the clusters have in excess of the M F555W star-forming complex 30 Doradus ( mag). A com-M ∼ Ϫ10.4 V parison of the (F435W Ϫ F555W) and (F555W Ϫ F814W) colors of the clusters with the Bruzual & Charlot (2003) instantaneous burst population synthesis models shows the bulk of them to have ages of ∼1-100 Myr (i.e., assuming moderate to no extinction; Fig. 3) . Further, the presence of strong UV emission from the off-nuclear region, which is comparable in far-UV brightness to the nucleus, is evidence of young OB stars, and thus constrains the age of most recent star formation to !100 Myr. Better observational constraints on the cluster age-metallicity degeneracy that remains with broadband photometry will be provided by new high-resolution spectroscopy with the Keck Observatory (L. Chien, in preparation).
Although the physical mechanism responsible for the creation of the off-nuclear star-forming region in NGC 2623 is quite different from that of the Large Magellanic Cloud (LMC), the LMC provides a tangible comparison point of the size, brightness, and star formation rate of the off-nuclear region. The optical extent of the star-forming region (∼3.2 kpc in diameter) is ∼60% smaller than the LMC, and its (Ϫ18.9 M F555W mag) is a factor of 2 brighter than the of the LMC. The M V Galactic extinction-corrected UV luminosity of the off-nuclear region has been used to derive a star formation rate of 0.1-0.2 M yr , which is comparable to that estimated for the LMC Ϫ1 , (0.14) using Ha as a star formation diagnostic (Kennicutt & Hodge 1986) .
While the off-nuclear extension is nearly comparable in far-UV luminosity to the nucleus, and is clearly the site of the most prominent star formation in the HST images, these clusters are not simply the optically visible counterparts of a much more embedded and luminous (∼10 11 L ) off-nuclear starburst. 8 The , Spitzer, Chandra, and radio data show that the bulk of the emission from NGC 2623 emanates from the nuclear regions, and that the off-nuclear extension accounts for a decreasing amount of the total emission of the merger at longer wavelengths relative to the nucleus; the ratio of the emission from the southern extension relative to the nucleus decreases from ∼0.8 in the far-UV to ∼0.05 at 4.5 mm (as measured in a 14 diameter aperture centered on the nucleus and the center of the southern extension). From the extent of the high-resolution radio data (Fig. 1h ) and the CO(1r0) emission (i.e., the molecular gas; see Bryant & Scoville 1999) , we conclude that the energetic nuclear region is no larger than ∼600-700 pc. Vol. 675
The nuclear luminosity of NGC 2623 has contributions from both star-formation and AGN activity. Brandl et al. (2006) use Spitzer low-resolution IRS data to show that NGC 2623 has a large 6.2 mm PAH equivalent width (p0.6 mm) and 6-15 mm versus 15-30 mm flux density ratios consistent with its being starburst-dominated at mid-IR wavelengths. However, NGC 2623 has a relatively deep silicate absorption feature and a derived optical depth at 9.8 mm of (Brandl et al. 2006 ), t ∼ 1.5 9.8 which is indicative of the source(s) of the bulk of the IR emission being partially hidden at mid-IR wavelengths. The galaxy clearly harbors an AGN; the 14.3 mm [Ne v] emission line, which is only observed in galaxies hosting AGN, is present in the high-resolution IRS spectrum of NGC 2623 shown in Figure Armus et al. 2007) , but similar to that of NGC 6240 (Armus et al. 2006 indicates (nonthermal) synchrotron emission, but without more information these data cannot be used to distinguish between an AGN (e.g., unresolved jets) or supernovae in an extended starburst. In terms of the X-ray data, the flat spectrum shown in Figure 2a supports the interpretation by Maiolino et al. (2003) that an obscured AGN may be present. 9 In addition, 9 Obscured AGNs have also been observed in several luminous galaxies, including NGC 4945, NGC 6240, and UGC 5101 (Iwasawa et al. 1993; Vignati et al. 1999; Imanishi et al. 2003). galaxies hosting obscured AGNs are sometimes observed to have apparent hard (2-10 keV) X-ray to far-IR luminosity ratios less than the average ratio for H ii region-dominated galaxies ( ; Ranalli et al. 2003) ; this is also the case for Ϫ3.7 L /L ∼ 10 X FIR NGC 2623 ( ). If the observed X-ray emis-Ϫ5 L /L ∼ 6 # 10 X FIR sion is primarily reflection of a Compton-thick AGN, the intrinsic X-ray emission would be suppressed by a factor of at least 10-1000, thus lowering the intrinsic from the L /L X FIR range of ∼0.001-1 occupied by classical QSOs and radio galaxies (e.g., see Evans et al. 2005) . Thus, NGC 2623 is a galaxy in which the concentration of prominent, off-nuclear clusters visible in the HST images constitute a secondary burst of activity generating 0.1-0.2 M , yr of star formation, with the bulk of the IR (and thus bo-Ϫ1 lometric) luminosity emanating from the inner kiloparsec of the nucleus. The total star formation of NGC 2623 as traced by the far-UV is ∼0.5-0.9 M yr . In contrast, if star formation Ϫ1 , is responsible for the bulk of the dust heating, the far-IR or radio luminosities can be used to estimate nuclear star formation rates of ∼50-90 M yr . At such a rate, the remaining Ϫ1 , lifetime of the luminous IR phase is, at most, yr, i.e., the 8 10 timescale for nuclear concentration of molecular gas to be consumed by star formation. The degree to which the AGN contributes to the observed activity of NGC 2623 is unclear; however, even if the AGN accounts for half of the of NGC L IR 2623, the nucleus would still account for 199% of the star formation in the merger.
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